A Scanning Apparatus Capable of Engaging An 
Automatic Document Feeder 


1. Field of the Tn ve ntioii: 

5 [0001] The present invention relates to a kind of scanner that can 

proceed a platform type scan or a document feeding type scan by an 
automatic document feeder, especially to a kind of scanner that can apply 
light-path switching to achieve a platform type scan or a document feeding 
type scan by automatic document feeder. 

10 2. Backg round of the Tnvention : 

[0002] The application principle of a scanner is that by an optical 
apparatus a bundle of light is reflected several times and through lens 
focused into an image and applying a charge coupled device (CCD 
Converter) the light signal of image is converted into a digital signal which 

15 can be processed by computer. However because the light path for 
imaging has to be larger than a specific length, if the light path is under a 
straight line, then the volume of the light-path apparatus may become too 
big that is contradictory to the current trend of smallness and lightness of 
today's electronic products. Therefore the light-path design of a scanner in 

20 today's industry is: by applying multi-reflection-mirrors and under the 
principle of constant total light-path, the light, entering into the interior of 
the light-path apparatus, is reflected several times, in order to effectively 
reduce the volume of a scanner. Therefore, in the light-path apparatus, the 
number of reflection mirrors, size, and their inter-corresponding-allocation 

25 positions do directly decide the volume and weight of the light-path 
apparatus and also indirectly influence the whole weight and volume size of 
the scanner. 

[0003] Since the single scanning takes lots of time in the prior scanner, 
so it is inevitable for a person waiting long time for placing document when 
30 he has many pieces to scan. Today's electronic products are innovated 
daily, so an automatic document feeder can be arranged in a prior scanner, 
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provide a document feeding scan, get rid of people's waiting time and 
enhance the scanning efficiency. 

[0004] Please refer to Fig. l(A)j which is an embodiment illustration 
for the optical apparatus of a prior flat-platform-type scanner. A first 
5 scanning zone 11, defined in the platform type apparatus 10, is provided for 
scanning a manuscript 40 by platform type. The platform type scanning 
apparatus 10 includes: a light source, which can provide light emitting to the 
manuscript 40 on the first scanning zone 1 1 to proceed a scanning motion of 
platform type. 

10 [0005] A first supporting seat 60 has a first reflection mirror (Ml). A 

second supporting seat 70 has a second reflection mirror (M2) and a third 
n reflection mirror (M3). The light source 30 connects to the first supporting 

't^ seat 60 and jointly moves with it. The first reflection mirror (Ml), second 

O reflection mirror (M2), and third reflection mirror (M3) can receive the light 

15 reflected from the manuscript 20 and further redirect its light path. When 
III the scanner scans by the manner of platform type, the first supporting seat 

60 and the second supporting seat 70, driven by a driving apparatus 50, with 
O a 2: 1 speed, linearly move within the first scanning zone 1 1 . 

^ [0006] An image retrieving unit 80, corresponding to the second 

5 20 supporting seat 70, can receive the reflected and direction changed light and 
^ convert it into electronic signals. Wherein the image retrieving unit 80 

further comprising: a lens 81, which can receive the reflected, direction 
changed and transmitted light and focus it at the focus; and a charge coupled 
device 82, arranged at the focus, can receive the light focused by the lens 81 
25 and convert it into digital signals manageable by computer. 

[0007] When the scanner proceeds scanning by the platform type, 
wherein the proceeding path of the light starts jS:om the light source 30, 
through manuscript 20, Ml, M2, M3, and arrives at the image retrieving imit 
80. 

30 [0008] Please refer to Fig. 1(B), which is an embodiment illustration 

for a prior scanning apparatus capable of engaging an automatic document 
feeder. A second scanning zone 21 defined on the platform-typed scanning 
apparatus 10 and matching with the automatic document feeder 20, scans the 
manuscript 40a by the marmer of platform type. The scanning apparatus 
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capable of engaging an automatic document feeder proceeds the scanning 
motion of document feeding type by the light provided by a light source and 
emitting into the transcript 40a placed on the second scanning zone 21, 
while the first supporting seat 60 and the second supporting seat 70 position 
5 still in the second scanning zone 21 . 

[0009] When the scanner proceeds scanning by document feeding type, 
wherein the proceeding path of the light starts from the manuscript 20a, 
through Ml, M2, M3, and arrives at the image retrieving unit 80. 

[0010] From here, we may know that the prior scanning apparatus 
10 capable with an automatic document feeder needs a provided containing 
space for the first scanning zone 11 to move horizontally to the second 
scanning zone 21; i.e. when the automatic document feeder 20 is applied for 
scanning, its length at least needs to increase an additional 'L' (as shown in 
Fig. 1(B). Therefore, not only are its volume and weight bigger, but also is 
15 the cost higher. So, the prior scanner's volume, weight, and cost, etc. are 
therefore can not be reduced effectively, therefore, under the modem fashion 
of lightness and smallness for today's various electronics products, the 
difficult situation on marketing is indeed hard to break through. 


20 SUMMARY OF THF TNVF.NTTON 

[0011] The main object is to provide an optical apparatus of platform 
type scanning apparatus capable of engaging an automatic document feeder, 
which applies the design of changing the optical apparatus of a scanner 
further by effectively reducing the volume, weight, and cost of prior scanner 
25 to reach the application object of lightness and smallness emphasized by 
today's various electronic products. 

[0012] To reach above-mentioned object, on a scanning apparatus 
capable of engaging an automatic document feeder, a first scanning zone is 
provided for platform type scanning and a second scanning zone is provided 
30 for automatic feeder type, comprising: 

[0013] At least one light source, which can provide the light emitting to 
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a manuscript to proceed the scanning motion. 

[0014] A first supporting seat, having a first reflection mirror that can 
receive the light reflected from the manuscript and further redirect its light 
path. 

5 [0015] A second supporting seat, v^hich keeps a proper distance from 

the first supporting seat. The second supporting seat further comprising : 
at least one switch-able reflection mirror capable of switching between a 
first position and a second position, and a plurality of reflection mirrors 
being provided at proper positions on the second supporting seat. 

10 [0016] An image retrieving unit, corresponding to the second 

B supporting seat, can receive the reflected, direction changed and transmitted 

% light and convert it into an electronic signal. 

5 [0017] An image retrieving unit adjustment apparatus, which connects 

with the image retrieving unit and can provide the image retrieving unit with 
ry 15 an appropriate displacement movement. 

D [0018] Wherein, when the switch-able reflection mirror is at the first 

^ position, the inter-positions and angles' corresponding relationship of the 

O first reflection mirror of the first supporting seat and a plurality of reflection 

mirrors of the second supporting seat can justly make the light of the light 
20 source be through reflecting and changing direction then emit to the image 
retrieving unit to proceed scanning by platform type; while the switch-able 
reflection mirror is at the second position, the inter-positions and angle's 
corresponding relationship of a plurality of reflection mirrors of the second 
supporting seat can justly make the light of the light source be through 
25 reflecting and changing direction then emit to the image retrieving unit to 
proceed scaiming by document feeding type by an automatic document 
feeder. 

[0019] Another preferable embodiment, on a scanning apparatus 
capable of engaging an automatic document feeder, a first scanning zone is 
30 provided for platform type, and a second scanning zone is provided for 
automatic feeder type, comprising: 

[0020] At least one light source, which can provide the light emitting to 
a manuscript to proceed the scanning motion. 
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[0021] A first supporting seat, having a first reflection mirror that can 
receive the light reflected from the manuscript and further redirect its light 
path. 

[0022] A second supporting seat, which keeps a proper distance from 
5 the first supporting seat. At appropriate positions of the second supporting 
seat there are a plurality of reflection mirrors are provided. 

[0023] An image retrieving unit, corresponding to the second 
supporting seat, can receive the reflected, direction changed and transmitted 
light and convert it into an electronic signal. 

10 [0024] An image retrieving unit adjustment apparatus, which connects 

with the image retrieving unit and can provide the image retrieving unit with 
an appropriate vertical displacement movement. 

[0025] Wherein, when the image retrieving unit adjustment apparatus is 
at the normal position, the inter-positions and angles' corresponding 

15 relationship of the a plurality of reflection mirrors can justly make the light 
of the light source be through reflecting and changing direction then emit to 
the image retrieving imit to proceed scanning by platform type; while the 
image retrieving unit adjustment apparatus moves vertically to a higher 
position, the inter-positions and angle's corresponding relationship of a 

20 plurality of reflection mirrors can justly make the light of the light source be 
through reflecting and changing direction then emit to the image retrieving 
unit to proceed scanning by document feeding type by an automatic 
document feeder. 

[0026] For your esteemed review committee members to further 
25 understand and recognize the purpose, characteristic and function, a detailed 
description matching with several drawings are presented as following: 


RRTEF PFSCRTPTTON OF THF DRAWTNCS 

[0027] Fig. 1(A) is an embodiment illustration for an optical apparatus 
30 of prior flat-platform-type scanner. 
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[0028] Fig. 1(B) is an embodiment illustration for a scanning apparatus 
capable of engaging an automatic document feeder. 

[0029] Fig. 2 is an illustration for the first preferable embodiment of a 
scanning apparatus capable of engaging an automatic document feeder. 

5 [0030] Fig. 3 is an illustration for the second preferable embodiment of 

a scanning apparatus capable of engaging an automatic document feeder. 

[0029] Fig. 4 is an illustration for the third preferable embodiment of a 
scanning apparatus capable of engaging an automatic document feeder. 

[0031] Fig. 5 is an illustration for the fourth preferable embodiment of a 
10 scanning apparatus capable of engaging an automatic document feeder. 

[0032] Fig. 6 is an illustration for the fifth preferable embodiment of a 
scanning apparatus capable of engaging an automatic document feeder. 

[0033] Fig. 7 is an illustration for the sixth preferable embodiment of a 
scanning apparatus capable of engaging an automatic document feeder. 


nFTATT.FT> DF-SCRTPTTON OF THF, PREFERRED 
FMROfiTMENT 

[0034] The major characteristic is: because when a scanner additionally 
has an automatic document feeder, a first supporting seat and a second 

20 supporting seat do not need to be moved to another scanning zone to cause 
the occupation of another space. Relatively, the scanning apparatus 
capable of engaging an automatic document feeder can be at the original 
position of platform type scanning and just, by the positions of reflection 
mirrors and the image retrieving imit adjustment apparatus, an automatic in- 

25 focus adjustment is made to adjust the switch of the variation of total light 
path length and achieve the object of change of light path to suit the 
arrangement of an automatic document feeder for the proceeding of 
document feeding scanning and efifectively reduce the volume, weight, and 
cost of prior scanner to achieve the application object of lightness and 

30 smallness of today's scanner. 

[0035] Please refer to Fig. 2 and Fig. 3, which are respectively the first 
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and the second preferable embodiment illustrations of the scanning 
apparatus capable of engaging an automatic document feeder. The 
scanning apparatus capable of engaging an automatic document feeder, 
wherein the platform type scanning apparatus 10 defines a first scanning 

5 zone 11 that can scan a manuscript 40 by platform type and a second 
scanning zone 21 that can match with the automatic document feeder 20 to 
scan the manuscript 40a by the method of document feeding type. The 
scanning apparatus capable of engaging an automatic document feeder 
includes: at least one light source 30, a first supporting seat 60, a second 

10 supporting seat 70, an image retrieving unit 80 and an image retrieving unit 
adjustment apparatus 90. 

[0036] The light source 30 can make an appropriate switch to provide 
2 light emitting to the manuscript 40 of the first scanning zone to proceed the 
S scanning motion of platform type, or switch to provide light emitting to the 
2 15 manuscript 40a of the second scanning zone 21 to proceed the scanning 
Ji motion of document feeding type (as shown in Fig. 2). Of course, the 
m preferable embodiment is one, and of course can be two or more. In Fig. 3, 
~ the light source 30 is two, i.e. a first source 31 and a second light source 32. 
s5 The first light source 31 can provide light emitting to the manuscript 40 of 
H 20 the first scanning zone 11 to proceed the scanning motion of platform type. 
iS The second light source 32 can provide 'light emitting to the manuscript 40a 
^ of the second scanning zone 21 to proceed scanning motion of document 
feeding type. 

[0037] The first supporting seat 60 has a first reflection mirror (Ml). 
25 Which can receive the light reflected from the manuscript 40 and makes it 
reflect and change direction. 

[0038] The second supporting seat 70 keeps a proper distance from the 
first supportmg seat 60. The second supporting seat 70 has at least one 
switch-able reflection mirror. In the preferable embodiments, the switch- 

30 able reflection mirror is the second reflection mirror (M2) capable of 
switching between a first position 71 and a second position 71a. The 
switch-able reflection mirror is a rotate-able type reflection mirror and can 
be switched to the first position 71 and the second position 71a by rotation 
method or is a reflection mirror with semi-penetration. When light passes 

35 on the front surface, the reflection mirror with semi-penetration can reflect 

7 


the light. When light passes on the back surface, the reflection mirror with 
semi-penetration can let it through. And a plurality of reflection mirrors is 
provided at proper positions of the second supporting seat 70, In the 
preferable embodiments, the plurality of reflection mirrors is the third 
5 reflection mirror (M3). 

[0039] In the embodiments, when the light source 30 is single (as 
shown in Fig. 2), the light source 30 is provided at proper position between 
the first supporting seat 60 and the second supporting seat 70. When the 
light source 30 is two (as shown in Fig. 3), the first light source 31 connects 
10 onto the first supporting seat 60 and is driven with it, and the second light 
source 32 being provided at proper positions on the second supporting seat 
a 70, the automatic document feeder 20, or inside the shell of scanning 
f apparatus, , 

[0040] When scan is proceeded by method of platform type, the first 
15 supporting seat 60 and the second supporting seat 70 linearly move with 2:1 
speed ratio with the first scanning zone 1 1 to receive the light reflected fi-om 
the manuscript 20 and make it reflect and change direction. When scan is 
JfJ proceeded by method of document feeding type by an automatic document 
fU feeder, the first supporting seat 60 and the second supporting seat 70 

y 20 position still. 

^" [0041] The image retrieving unit 80, corresponding to the second 

supporting seat can receive the reflected, direction changed, and transmitted 
light and convert it into an electronic signal. Wherein the image retrieving 
unit 80 further includes: a lens 81 that can receive the reflected, direction 
25 changed, and transmitted light and focus it at the focus, and a charge 
coupled device 82 that is arranged at the focus of the lens 81 and can receive 
the light focused by the lens 81 and convert it into digital signals that can be 
processed by computer. 

[0042] The image retrieving unit adjustment apparatus 90 connects with 
30 the image retrieving unit 80 and can provide the image retrieving unit 80 to 
make an appropriate displacement motion. 

[0043] When scan is proceeded by method of platform type, the second 
reflection mirror (M2) locates at the first position 71, The light source 30 
provides light emitting to the proceeding path of the manuscript 40 of the 
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first scanning zone 1 1 ; i.e. the light source 30-^ the manuscript 40 of the first 

scanning zone 11 Ml ^ first position 71 of M2 M3 -> the image 

retrieving unit 80. Wherein the light-path length from the manuscript 40 of 
the first scanning zone 11 to Ml is T^. The light-path length from Ml to 
5 the first position 71 of M2 is T^. The light-path length from the first 
position 71 of M2 to M3 is T3. The light-path length from M3 to the image 
retrieving unit 80 is T4. The total light-path length TT^ is T1+T2+T3+T4. 

[0044] When scan is proceeded by method of document feeding type by 
the automatic document feeder 20, the second reflection mirror (M2) locates 
10 at the second position 72, The light source 30 provides light emitting to 
the proceeding path of the manuscript 40a of the second scanning zone21; 

i.e, the light source 30-^the manuscript 40a of the second scanning zone 21 

-^second position 71a of M2-^M3-^ image retrieving unit 80. Wherein 

the light-path length from the manuscript 40a of the first scanning zone 21 
15 to the second position 71a of M2 is T5. The light-path length from the 
second position 71a of M2 to M3 is T^. The light-path length from M3 to 
the image retrieving unit 80 is T4. The total light-path length TT2 is 
T5+T6+T4. 

[0045] Wherein the total light-path length has a variation, we can 
20 overcome it by allowance error (applied in lower level product) or the 
technique of digital focus-variation. However if when it is corresponding 
to higher level products or higher quality requirement of scanning, the 
optical focus-variation lens can be applicable or the image retrieving unit 
adjustment apparatus 90 provides the image retrieving unit 80 to make an 
25 appropriate horizontal displacement motion to adjust the variation of total 
light-path length. The distance of the horizontal displacement motion is 
equal to the variation difference distance of total light-path length TT1-TT2 
that is the length of Tj. 

[0046] Please refer to Fig. 4 and Fig. 5, which are respectively the third 
30 and fourth preferable embodiment illustrations of the scanning apparatus 
capable of engaging an automatic document feeder. Wherein the 
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difference between these preferable embodiments with the first and second 
preferable embodiments is the variation of reflection mirrors set. Here the 
same parts of structure of these preferable embodiments and the first, second 
preferable embodiments are not described repetitiously. 

5 [0047] The first supporting seat 60 has a first reflection mirror (Ml). 

Which can receive the light reflected from the manuscript 40 and makes it 
reflect and change direction. 

[0048] The second supporting seat 70 keeps a proper distance from the 
first supporting seat 60. The second supporting seat 70 has at least one 

10 switch-able reflection mirror. In the preferable embodiments, the switch- 
able reflection mirror is the third reflection mirror (M3) capable of 
switching between a first position 72 and a second position 72a. The 
switch-able reflection mirror is a rotate-able type reflection mirror and 
capable of switching the first position 72 and the second position 72a by 

1 5 rotation method or is a reflection mirror with semi-penetration. When light 
passes on the front surface, the reflection mirror with semi-penetration can 
reflect the light. When light passes on the back surface, the reflection 
mirror with semi-penetration can let it through. And a plurality of 
reflection mirrors is provided at proper positions of the second supporting 

20 seat 70. In the preferable embodiments, the plurality of reflection mirrors 
is the second reflection mirror (M2) and the fourth reflection mirror (M4). 

[0049] When scan is proceeded by method of platform type, the third 
reflection mirror (M3) locates at the first position 72. The light source 30 
provides light emitting to the proceeding path of the manuscript 40 of the 

25 first scanning zone 1 1 ; i.e. the light source 30^the manuscript 40 of the first 

scanning zone 1 1 ^ Ml ^ M2 first position 72 of M3^the image 

retrieving unit 80. Wherein the light-path length from the manuscript 40 of 
the first scanning zone 11 to Ml is Tu- The light-path length from Ml to 
M2 is T22. The light-path length from M2 to the first position 72 of M3 is 
30 T33. The light-path length from the first position 72 of M3 to the image 
retrieving unit 80 is T44. The total light-path length TT3 is 
T11+T22+T33+T44. 
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[0050] When scan is proceeded by method of document feeding type by 
an automatic document feeder, the third reflection mirror (M3) locates at the 
second position 72a. The Ught source 30 provides light emitting to the 
proceeding path of the manuscript 40a of the second scanning zone 21; i.e. 

5 the light source 30-^the manuscript 40a of the second scanning zone 21^ 

M4-^second position 72a of M3-^the image retrieving unit 80. Wherein 

the light-path length from the manuscript 40a of the first scanning zone 21 
to M4 is T55. The light-path length from M4 to the second position 72a of 
M3 is Tgg. The light-path length from the second position 72a of M3 to the 
10 image retrieving unit 80 is T77. The total light-path length TT4 is 

[0051] Wherein because the variation of the total light-path length is 
not very large, optical focus-variation lens is applied to the image retrieving 
unit 80 to make an automatic in-focus adjustment to adjust the variation of 
15 the total light-path length. The in-focus adjustment variation is the 
variation of TT3-TT4. 

[0052] Please refer to Fig. 6 and Fig. 7, which are respectively the fifth 
and sixth preferable embodiment illustrations of the scanning apparatus 
capable of engaging an automatic document feeder. Wherein the 

20 difference between these preferable embodiments with the first and second 
preferable embodiments is that the image retrieving unit adjustment 
apparatus 90 can provide the image retrieving unit 80 to make an 
appropriately vertical displacement motion, while the second reflection 
mirror (M2) of the reflection mirror set is the prior reflection mirror. The 

25 other structures that is the same as those of the first preferable embodiments 
are not described more repetitiously. 

[0053] Wherein the first reflection mirror (Ml) locates on the first 
supporting seat 76. The second reflection mirror (M2) and the third 
reflection mirror (M3) locate on the second supporting seat 77. 

30 [0054] The image retrieving unit adjustment apparatus 90 can locate at 

normal position or can vertically move to a higher position 91 to receive the 
reflected, direction changed, and transmitted light and convert it into 
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electronic signals by the image retrieving unit 80. 

[0055] When scan is proceeded by method of platform type, the image 
retrieving unit adjustment apparatus 90 locates at the normal position. The 
light source 30 provides light emitting to the proceeding path of the 

5 manuscript 40 of the first scanning zone 11; i.e. the light source 30->the 

manuscript 40 of the first scanning zone ll->Ml^M2^M3^the image 

retrieving unit 80 (image retrieving unit adjustment apparatus is at normal 
position). Wherein the light-path length from the manuscript 40 of the first 
scanning zone 11 to Ml is T^. The light-path length from Ml of the first 
10 scanning zone to M2 is T^. The light-path length from M2 of the first 
O scanning zone to M3 is T^. The light-path length from M3 to the image 
% retrieving unit 80 is Td. The total light-path length TT5 is T^Tb+T^+T^. 

3 [0056] When scan is proceeded by method of document feeding type by 

* the automatic document feeder 30, the image retrieving unit acljustment 

ry 15 apparatus 90 is vertically moved to a higher position 91. The light source 

% 30 provides light emitting to the proceeding path of the manuscript 40a of 

the second scanning zone 21; i.e. the light source 30-^the manuscript 40a of 

Q the second scanning zone 21^Ml^M2^M3-^the image retrieving unit 80 

(image retrieving imit adjustment apparatus 90 is at the higher position 91). 

20 Wherein the Hght-path length from the manuscript 40a of the first scanning 
zone 21 to Ml is T^. The light-path length from Ml of the second scanning 
zone 21 to the M2 is Tf. The light-path length from M2 of the second 
scanning zone 21 to M3 is Tg. The light-path length from M3 to the image 
retrieving unit 80 (the image retrieving unit adjustment apparatus 90 is at a 

25 higher position 91) is T^. The total light-path length TT5 is Te+Tf+Tg+Tj,. 

[0057] Wherein because the variation of the total light-path length is 
not very large, optical focus- variation lens is applied to the image retrieving 
unit 80 to make an automatic in-focus adjustment to adjust the variation of 
the total hght-path length. The in-focus adjustment variation is the 
3 0 variation of TT3-TT4. 

[0058] From the above-mentioned preferable embodiments, we know 
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that applying the variation of light-path and switching the light source 30 
without pushing the second supporting seat 70 to farther distance L, the 
volume, weight, and cost of the prior scanner can be effectively reduced, the 
modem fashion of lightness and smallness emphasized by today's various 
5 electronic products has been achieved and the embarrassing situation on 
marketing can be broken through. 
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